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mm* 

n©ttffi<o^»Sv^ttEfi©WH*«BiJ-r*1l»lililTf 
Ufc&g 3 ] fft&fl 1 * ft »iS*^ 2 |B«C 20 

sbist?^— ^ nfc^mmm^, % & ^ttmmm^m 
fe-^fo»f^*» MflSBf Kami wesmsfffr « t mm 

©5S£» 5 f>(±|E»©PIB*W9J-r « fi!*IHT«— s n 

bs^m * * v a ms^^fimc ha pl xim 



•ratiBi^t, 26 Kit, Mfaa^'tff?6=&Huisw^#© 

tt mEfamtmwm^ wn? €> mt> 2 if $ m&s&m 
ttwmttM l. ft mm* rnfet s, 'iffgrar^ 

BsdM^QTsm b ftlffS© ftS^tuf BWSUlf $HT?SiSiJ 

[»*3S8] W3l^2£i^LW*3l7©Mftfr£f2«© 
ffi ffifeSVHituIB±^[f 5 ^^>^: < t fc—' O^IHS 

B&ih¥S*»«-, tut zmmt * txft nM8*«^ftr as 

£*&4#U MBS^^IS^JI^b^tift'lffS^S 

m^m 1 0 ] m$m 8 s ftt±BS^ii 9 tsateo^fis: 
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OB4¥a*^LT, MISSEL ftfflf«*S^SRrtl 

ffiWH-t. Ufa©— jSt*JRjSl: Lfc^lHfcfcH-SjMSaW 
& S w± * & jfc^a©4>:S: < t 5 tU ts £ n 

H5SS»|g'J-?'OS^*tf-S'J?fr**fiBftiS'J^B , MfB« 

- * ir«#®^ e * n s m« ^sea-r s f ag^a 

Sfc, ^n^n^'jf^^s^-r-sBf^^MbTB®^ 
[^©Pffl&ifliS] 

[0 0 0 1] 

5 > skies w&«t*fc#*£*8Hte»aa t ot? 

[0 0 0 2] 

H£*©Rttr] f&fc. if©£ 5 fc^flBWr so 



«koe# « b 46 1 -r 2. mm*. ? * y oiHtsa if tf« d t 

[0003] 2f5K, «mSSB!S^^ttf^<, J£,#©^ 
[0 0 0 4] mm 2000-33072 ^fgTtt. IB 

[0005] — ^ wm^MmftEcvwrn^mt^n 

^6 1-7 6 1 2 6^ffiT*ti, S^aiCRW-fclftftJE 

(ao t#3. sti ffl tjstagp^stft^^s y-r-v 

[0 0 0 6] 

SfMbT^ftD. WiB*BabTV'«fc»3-raj:5ftS6S 

^if 5 Kmpi^KoTi^sa^-iitBg-rs ctt^i 

[0 0 0 7] Se^OKftiii. fe^T^TAfttCi 

tism^av^ "3*5), Ki^H©a:3K:aWbfelS 
JK. tB@^nTV^^^t©<fc 5 atB^JSMPtfastifcO 
*\ fcs^tt, ***<2fflJ:3ftSBl^bfeies, Hg§ 
^bTif©±5^:?&3»fT^*^2nft<?>*^if^ ffi 

[0 0 0 8] SlTJEH^tfe, a»OSb**<}|&*<0t}-* 

^ftbTV^co^%fflSTS©A^SIlTSSo ift* 

[0 0 0 9] SIW^S*fiJfflbTEfflWfeiaiHIW¥f 
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©gffl©^, sec^rnm, sMt©ttiJiftk\ *m 

tt\ £Mt#©flf^k, *»lcIMM-a*JW)»*i:<t)|B 

toon] mm^^mmi^rmmsm^M^mift 

k\ k<0<fc -5 fcl»ff , rt*3Er>*+»«St"rs C tfft&b 

#T**ftV\, 

[0 0 12] raC^flSCH-rslBRCBWil***©***: 20 

noiB»^iciB»*nfci»iBisi©«Fiia«ifflsw«*ffl 

[0 0 13] rai5¥ffifcBB-r*«BROBft«WaiH«c-r 

s b#, ^n-moES^nw l tw^-t a £ k § ft^it 

SCk^BflT&So 

[0 0 14] ^ffiOia»*«#Lft*#*»*bfe»), 40 

Satire*?, a&sv^ isseftco^tt, ftiStt. IE 



[0015] I2^^nr^s'lf$6©{i»i4, 50*3 » fit 
SHfeB^MftfrftT^S k> ^ti^Staffl^iffi-f 

'Hu lEBtS* {IMtefcM#£4aftl/\, J&U:© <fc 5 
<73&ffi£fct£S^£ftif»ff'&tK *5gRJ3t;i\ cn5.<75 

i^ffiiDa -&4>ft< tt.— o^pgfe-rafcfetft^nrcfe 

[0 0 16] 

imm*mk?&n:tb<»^-m ±tasg®©5^ / >ft< k 

SBR¥S«D4>ft < k fe-:&*«fiB UW^&©}gS 
SfNftffMl^^^a^fFA^gak. MIEBI^A^ 

*#j»-r a w»^a fc s tuia$ij«j#®<75ifi^si^i-r a 

v^Tx mis it a v ■> a: timmtxttmeyp 

ft< fcfc-^ioas^MiHrrstSttfe^^a-a^tBSffiS 

[0 0 17] £ft„ _hl3^g<75-5-S^ft< 

-32&a v>tiS#©jaH^iaco^ft < k fe—^srHiJ-r 

«e& l ft r r,g ^# g-r a , flMBiBn?tt-s tmm%&i 
iBSis^aa KrtHftattiHtesi? a** e. t# e> na a* 

[0 0 18] Jfc ±IBSHJB<73 5 V>ft < kfe— o{±. 

*«*?fej»Rrm*B«fe5VH±.«gi5*«^Rrti6ftS^ 

k , tua5S^#IS*^<75tH*^lBiM*S-r SSf 

¥St*^&!)> tuiei2M¥©Tn±. la^-ra-r-^TtD 
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©ft? %ztm<£? z m m&mw l xmmwr^mmt a ^ 

[0 0 19] 

^tgsMsa©«figHT^ao s 2 as i ^Lfciin 

ftfF^3(0^gP2 4©«^*^L,TV^ C , 03&E 

e#g©«ja* ^ bTV'St, m 4 3&©i aa^ ao« 

JiKtc-O^T^LTV^ 05 &8a»Lfefpg£rS^'r5 

[0020] ai ^Lr^mmmm^mm^^rmm 

[00 2 1] jsSMf# l fciaMlA^^&WfivUJ^ 
IS 2 fc . tftfpA* £ tifcJft * 9 ftft Bl^5:iS!!ffilJff 

towwMa i9k, wfm i o»ff*^«*r**6«K 

iaJ8#^|ft7 fc. AAUD«KF«Wfrr«WK#ilS fc, 

[0 0 2 2] |B®^©8 aT?ii, A^nfclifg^flTr^ 20 

j»f*l 0 a-NlSgS-rSJ;5WR!t-rs 0 

[0 0 2 3] ia^#©8 aaiE^Siflcl 0 a^rilLT. 
B^fSl 1 a^ltffiSfiBr^tSBBc-rao S£¥ISl 

1 att^ai 2 aS£rffini¥@ll 9 fc©RJ3fcfif?E 

[0024] flHReait*tiJetio¥a*«irr*xtti 
[0025] J^tttf©*^^^^^^-!:^ so 

[0 0 2 6] SK3«ifl^lS3}±. A# 4 ©j&Jfi^tlgfc 

StU 01T?(±, Vc&2 4tfM&M:l 4^LT, 5fe 
4^g[5 2 4 ©ffiflt*»«»ff*U»Rr«T*S J: 3 CSSS 

Si 6 Kgisnn^. 1 6a. bslw 

&V^2A «lf^#lSS«/H±JWTT^S$iJl»¥®l 9 0 

[0 0 2 7] 5t^gl? 2 4 t±. SBP^&gRlBg&fiW 2 3 40 
a , 2 3 b (0 2 ) (OteB^kMif^SlJWnT^Effl^ 
-tfa U— £ 22a, 2 2 b (0 2 ) fc, SgP^SSPUflB 

a^S^as©u>x^2 1 fc^fSJtiu 4«gi 

t±, Wfgi 9^avH±^f^i jb^oiliftjlft^ 
wi 5 (01) asunisM. iz-ea 

ass t^ffin-eas: < tasi^is 5 © u>-x*^ 2 1 mm 60 



m, ffi&m, *h iUSt?, S97A Af-f;K 

[0 0 2 8] *f|:X**a2B:, HfHI 1 tfMlftfl^ 
IS 3 -^©Iftf^WJ^^-r 2. Tfcib© A*)Sg© — 13 7? & 
S MM* Wt— 1 8 fc , ££fF A*^® 2 ■f>3s|!Jli6f*#|S 3 
3>b n— ;l/-T S ft ^ — $ COBS^^S 

i-X 1 7 ^e>J5K t)3iO 0 rL— tf-Y>^7i-X 1 7 

r^mr-m 1 ©^a^s^z^^x— ^smslt 
ifri/^-i 8<o&m&Mffl-tz D mpi"S—i sum 

»#S 1 9 & ©IW¥ WfrK: * 9 M^Sx S c t fe rI 
tg1?&So 8«^©S^A^IS2 tLT 

aSH^, fesvHi, {SM^K J ?An3Sfi& 

c«l«^ SffAA¥S2 tttTi'f aX-^S jf fe& 

1 9 tt % 1 A> 5 A* 

*n/c0imt^t. o.-wy$7x-x 1 7^&^ 

SWtlffitfl£i\ »^A^^IS2kjSBiljf*¥IS3© 

frzxtizHfcmmn^RfriDic, u&zmi 1 a^ 

WlSlcffio TMPA*#m 2 tiMHftff^a 3 < 

fct.— ^r»*§y»-ra 0 »^a^j^is2 hsmnf^ 
is 3 oBj*-ooiij»¥a 1 9 t*j»-t s«fi8 fc ms 
«^A^f^©2 fc^PB»^a3<o^n^n!i)^j« 

fc, a3fflaaaaB9A»&ottij*a3»rsBESJi(*i oa 
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a<fc O ta^S 8 a fcH£^a 1 1 a fcfc, R— ft 
[0 0 2 9] fEg^ISS a tt, fett4)£ftfELft«»fr 

*, siw#ai 9^siss«^ns»f^A*¥®2 j ¥»aiH 
7 (cA*btei«ifi5^tteiiBi^^^— $<omn, mm 

mm 4 1 ^-oh LTiww^a 1 9*&e«#e*\;uj 

*nsi»«*ffl»«» 4 o fcnf-Co c©ffl!BW«4 ott 
A 3 - KSMItf 4 2 k # A ^ - FXM 4 2 6 Sfe 

Win-Fa 8»?&«i»«4 i t:^nt-£?&*«*K 3D 

Jga54 3^6aSo lB®'f»*Ki£Jg§|54 3TU i&EfcjE 
fc:, ^-^^S^J. SS£\ »f!k ffiffi, lEffiT*— #(DM 

[0 0 3 2] laSSSft 1 0 atC«#'TS|HlS'ltffi3 9, 
3 9a, 39b £>0H«:|g 9.010 tC^*T 0 0 9 1±&M 

*** WAn-F usit mm l t j?as-r a «f <db bshr « 
a«i6ff#a 3 **iff x**a 2 a ho^u t^s-ss a so 



Jfe»fif?g4 iff*^Aa-K3 8fc«k:ffigsn* 0 ? 
[0 0 3 3] ft#W«4 lzTfclci^Aa— F3 8*f* 

£o*^t±*ft<Di&*fff¥B4 1 — 3— ooiw (wc^tve 

o— o*B»JLTrt«ftBIW-* d trusts, 
[0 0 3 4] ?&^ff$S4 i ^B9^5W>fA3-K 

U 'yW&'i ^ >^9JfeiJISfeoE«iBB3 9a, 39b 
^MLT, ^tifn?-YA3-K3 8HRk:fHflkb&^ 

7teiE«brwH-r*#ttfe*»T»*So bio 

F3 8 t-&b*TEi*h5f"-*fl«a, -O^i^ 

7 fcii, m#t^-^ 6 4 *«jb bfcEfflstg^r^j-r § 

a^E.nS7r-YMy^3 7^^^^—^^^ 
#^t"^fca6^-'0^^i/S^?1^7 1 -^-\^^6 7 43 

[oo3 5] isfi^as att-^»rtft<, A±r-r^ 
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3 szttt^K^-vmnUA ?,-frt>mm^WL (8 c. 

8d. 8 e) -MW§U #§BS$^© (8 c, Sd, 8 

TfB®T&. s/^ tn^nmm^m (8c, sd, 
[oo36] m^a 1 1 a mmmw i o a iztm-z 

[0 0 3 7] H6ttffl»©»«»ff' , efTft*>tl*»fffc 

4 0 fc»^T»ftA*#« 2 •^ssPHbf¥#a 3 «n a 
[0038] am. swes 1 «>*ffA*fcctsssT?a 

[0 0 3 9] *-raWNf 1 (2 5) 30 

(2 9) SffftV\ «ttlLfe»ffA*1i«i:ffiB«»W 

st»^ ^ — * KSrJ^Tmftxji^m 2 cryftmm 3 
40* nffu^-i 8©«Fffe5riati!rff««m-»t- 
s (27) o wmzntmwms 4iz.M~3^rm / £u^ 
-1 8^jw?n (28). mmnm^mm^wxfx 
£©M«««#assti«o c afti^-i 8to 

MIB^nSa flW^^fftftirt/--^:/ 2 9 k: 40 

ff*®3 4>S8W«3 4^WL (3 0), ZlOPCWa* 

ic»-^v^rapi»ff#a3*»j«i (3 o itm^ 

[0 0 4 0] COJ:5a:SJ«ifcHllJK:, BJB«fc*ftA 
^ft/V-7^:x2 6 TftftfflSftSS^Aiix— * 3 3 

flUKM^— £ 4 5 . ^$U > «SI+m;V-^>2 7,30 
TttftSftSSJWBT*— #3 4. ftfff lj|)V>j?7i so 
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oa,wm*«^7 5J&2*ia*¥a8 ahisasfitu ffia 

SBEttl OatrfB^lTSo fa®#a8 afctMfi^ai 9^ 
ffifittftl 0 aSilHfi^as afcHl^liraSftT^ 

[0041] as**:, B7*ffl^r, BBfliffnfcSJiwww 

So 

[0 0 4 2] i 6 ^ W^«filf-^^!tSSIt:a 

Tt^fc fc c 3^ h 7 ©wwT?ttiaflkbfeftaifc*^ 

[0 0 4 3] IBS^aS am ?&Sf1iffi4 1 ^-Ok 
bT. H»|ff?g4 0t?J&a»ffAA^*3 3, 

l 8 ££Httff£#a3 ojStBf»f^> 4 5^$«P 
lf^3 4s f|,ffl^7^^f^3 5, »J»U«Jfi 

[0 0 4 4] OlftffJWjfccfc^T^USaW^* 
Wbt)^ IBSiWfg^-^T-fc^^fFA^x-^ 3 3 

U f-^MIl;Wf ^3 6«^^^^y^'^ 

(28) t, 1 *ffa«ww mu ?&« 

[0 0 4 5] S5l/^±, *SffA*^a2©ffiB35»v*— 
#4 5hffl»^^-^r^3 5^ffi£¥ISl 1 

^^TfeMS^T 1 -^ 4 5 f:a»A7^-^f-^ 3 5 

£LT, SJW^^^-^x^ft^fcbft^Sft^A 

I^ffgLTftK^SWt^ (2 8) o CnT\ ?fe 

[0 0 4 6] feS^ti. Mffb^- 1 8<D»J»»T f -- 5? 
3 4k»Hl^9^— #-r-if3 SftH^ai laTlf 

yttfM, COf^?lc1fc*ftl/;^l soft! 
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3m»wmi* (2 8), M«ffiAi?7 5^w^ 

MtWkOHfltSW&rS C fcttt»LT^5 a 
[0 0 4 7] fc&W±. W«m*fi^7 

SM**S 3 £0Gfc IBS Lfc«^fc*tA vrfflSrblStt 

[0 0 4 8] SK^A**S2£D»ff©BSi:I5|^aH 
»fp#a3 fetes* SSISKillrffoSBfttTftc k fe *T 

[0 0 4 9] «*tf, HWX*#a2 0t*tt 

ti&LT, iBimftff*«3 0«|(*-r-*3 4fcSr»^ 

(30), iaHi&ff*a3ofii[ffia**#jw *a 

[0 0 5 0] »^A^#®2^ilffiiftf^S3^^^^ 

■a Tanftfffa3 k roato««PTBa 

£4 5. fWflMfrr— £3 4. *|fp^^— *7^*3 5 
J; tf 7 5 ft if, *tl*tl©aWff « 4 0 so 

BWIf^iffiLt^ft d k«WB«Wa&a#a k 
a^> 0 

[0 0 5 1] -r-^SSfSJi^— 6TtT^^tl^ 

fcTSSI«WS4 0*«WW&tr (5 6) o Jfcfc, 

A,£*J»lt*4 0 kra^fcfBS^nT^S-r— 

A3- F 3 8*K»3i»k dn*»^BB»^6©«ia^ 

k**^yyu— s/gv-rafefeic, ftfHiaw^soa 
a«Fra*K"a-r«a»K:s»-rSo ^n^t ime 1 

(5 7) atfcittlWttB^W-WLTl/^Sif-f A* 

a«wr*ffiRK:as«u cti*aa»t ime 2 (5 

8) k*T& 0 timelhtime 2^ttKbT, t i so 
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me lifit ime 2JM_hta-3TV^*^fc, MWfatf 
fUSPfcffl^S-?-- ^^MSfTS (6 0) o t ime 1^ 

[0 0 5 21 mi^wm^mmmiimm s&m^&m 

&l±, T—£<Ojm (6 0) K^X. HST^nft-r— 

[0053] wrwiM 0 <Dm&ik&?ti±, 1 

6 * k A&THX &&AJ£* Wfc— BWBS LT^SIBW? 

[0 0 5 4] fB^1f¥B3 9^3S8o^©7r-Y^»fc:5)« 

jb^ft^tscfctf^^ JJBt©ffiSfc:J&«fi»B4 1 
ft<«#;£ftT^*»frfcj\ ^An-F3 8^6fiJB&£> 

©ftSSaVr-r— 7^#%^LTS^cr>'(t$B 
^r^m~r^ k^T^£ 0 #-TAn— F3 8flD|B»ii» 

k 7^' # rtsows»5i* k a^n^ntuit lt fc r^is: 

^^An— H3 ttkLTlBBUT 
R*ii»1ftfc:5?^Arr— K3 8fcf- 
WW?*** »ffA*#®2^aHKff^#a3 0»ff«: 

RaflWB-r^Tfcisv^T, r-^^M^T-JS 

[0 0 5 5] CU:OJ:3a*j*lcJ:&ttT©J:5©a» 
[0 0 5 6] J&«*0«rflF*|BSbrcfESf»«3 

aH*f^#iB3fts^tt*w^A*i#a2o*a< t 

tv^©t% affiSfcf^#a3a5s</^iswtA*#a2© 

»ff»iBSbfciH»is«3 9&&k, mmmmssfoco 
%nmmn4 1 K:«5tTiBfiuft?>rA3-F3 

[0057] ffi^^fi^t>nrc^«lt/^^f?mtcB5it- 
SCk^RflBkasck*^, H©J;5S»ffSfT4-3 
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[0058] &fKmm*m^itwtimnitmm&c. t 
[oo5 9] &»-stiitiim*Micmtt<D?m&fii&$ 

*A«DSSICJSUT» fil4iffSai*J; < ASK. # 
[0 0 6 0] i&m^SIBiiSJift 1 0 a*/ttSS-i±T!B 

*^fia 2 JWiHtt^a 3 wMMft Eomm<orz.#>\ic.& 
umm&.kr&%> a zo 

[0 0 6 1] rF>t?^.— ^?57>f>^X&J J T*iltL 
ft*fflAJ]4« 2 t aB»^a 3 O-ef^^r, 

[0062] fft^x^az^aBH&^aa^n^ 
nastoidrsufp^s 1 gstof&n, isi^as at* 

ts<?)T% *n^n©*w?s 1 9<z>ra-e?nt£ij^&&:i£ 

at SU^StKf^© 5 k c k Tf, ffilgtoffiUffli 

So cixa.. fflW¥®.Km&£k-ei*%L<, mmommi 
m%mk. sm!&mic&ffizn&tmt&m&mm(Dm~e 

[0 0 6 3] |BSHf$B3 9 Kit. 77l';l^-^3 7 
LT, Jg#7*— £ 6 4 ^ilf-^ 6 5 *iBS'T 5 © 40 

t-y;wn^^3 7 tta^-rstifcif, -y-^uv^^ 
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JicDJ;5fc7T'<;W'y^3 7 E J: tvfpfr&Wa 
^#^5.yi?tz.ktfmm?tiZ>ck&%;<, SEH-rs 

fc sC^RTMs k & <3 , ?6 EttJ&JWWH 4 1 <Oflf«|iJffl 
[0 0 6 4] i3»Stift«HHf«4 0&ffiElcJ£«UM 

? nrcWfmsfFA^a 2 cjtr asapiftf^a 3 <o 

[0 0 6 5] @l*ffl^TiSfiS, SftSSttifZ 

nf?#a 7 &o*ife^tf ffitf sn#a 6 ^(co^THMB-r 

«<0l/^2 l*t»*fc-«fe:StaTV«SB<ofif!IS: 
2©tHHWt»IBi;j;5fc*j*T**. cnettifeftrt 

[0066] mi K^irmmwfmm^&T \tm^i 

»»*■?? **» J&*ttiHWiS?#a 7 a Wi^fe if <D39t 

6nT^5^a^n^^a7ie<i;>j, i»f^x**S2 
*wrr ssfff 1 oaHFtttBijK. s^ia d 

if gaa^a s a ^^rr «^-r s 
c t!,T'sa 0 h 1 tcft-r^ftit fflfftsy#a6 1±, ^ft 

Bl^ L T V> &V ^tfftSOg^SS&^^S-a: S if L T 

[0 0 6 7] «B«^a5te«ttfS(*1lMfiW-»J#a6*«fc 
tf}&!fittiJW®gS^gi7T?#6n*»«1f«4 1(4, Hg® 
¥88 a T% $USP#a 1 9Tf^6nS«8»flH«4 0 kpk 
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izmm^nr, &%wmM<Dmmn&t>nT, fee 

[0 0 6 81 g|5f±*^#gi 2 afe^HiosPSSSB^ 
f*tf *<0fl»*^r ^9 7 5 3 5 4 5 5 £; 

[ooeg] sajw«5 1 tmmmsz £±mms 

©ttJB h SfPttSE^O iffiSO HJ» L ffiMft^ SS^#co |W|— 

[0 0 7 0] Jr-fAn— K3 8*KfcJfi**«4 1 <DM so 
*r*ff* 5 c £ T% »ff A**« 2 <^jOUM^#gt 3 to 

*Hflu*-e:Tsarrsc:fc3Ei(«RriBfca:So 

ib*fc. aw^A*#e2^aiH»^#a3*ffl^ft«* 

[oo7i] tsmutcmmuiomkt. mft-nmcom 
jtte u g (* © ffj s « a v * i±*»o n f? i: -&m 

[0 0 7 2] ESLfettttMfflU 1 
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[oo7 3] m^mmm^m ^^■zmmmsKDm. 
fc^Y An- h 3 s zmtbi&As-efemvim.&mm-r&co 
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(54) OPERATION SUPPORTING DEVICE 

(57)Abstract: 

- r PROBLEM TO BE SOLVED: To solve 

problems on recorded images of an endoscope, 
such as impossibility of recognizing behaviors 
of an instrument outside of the visual field and 
difficulty in recognizing the situations after the 
operation. 

SOLUTION: Control information of an 
operation input means 2 9 and a remote operation 
means 3 and information of an observation 
* means 5, and a biomedical information 
measurement means 6 are recorded by a 
recording means 8a with unified time codes 
attached thereto and the information recorded is 
restored by a reproduction means 1 la to be 
transmitted to a control means 19. The control means 19 realizes treating operations of 
the operation input means 2 and the remote operation means 3 by accomplishing the 
harmonizing thereof based on the recorded time codes attached to the control 
information. 




JPANo, 2002-272758 
1/28 



* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A surgery support device comprising: 

A remote operation means which equips at least one side of an observing means which observes 
a way implement or the affected part which deals with the affected part, and operates according 
to directions from an operator. 

An operation input means an operator instructs operation to be to said remote operation means, 
A control means which processes directions of operation inputted into said operation input 
means, and controls said remote operation means. 

A function which controls at least one operation of said remote operation means or said 
operation input means based on control information which was provided with a recording device 
which records control information used when said control means controls operation, and 
recorded said control means by said recording device. 

[Claim 2]Double time series information unified into two or more kinds of control information 
inputted into said recording device in the surgery support device according to claim 1 between 
information which identifies generating of each information, or a moment of record, and record 
by said recording device, and, A surgery support device which operates either [ at least ] said 
remote operation means or said operation input means according to said time series information 
based on said recorded information. 

[Claim 3]In the surgery support device according to claim 1 or 2, attach identification 
information which identifies the contents of said control information to control information 
inputted into said recording device, and it records by said recording device, A surgery support 
device which has the function to specify information required based on said identification 
information when said control means controls at least one operation of said remote operation 
means or said operation input means based on said recorded information, and for said control 
means to read predetermined control information, and to perform motion control 
[Claim 4] An observing means which observes a therapy situation of the affected part in the 
surgery support device according to claim 2 or 3, A therapy situation observing means which 
photos either [ at least ] a situation of operating said operation input means, or a situation around 
a patient, Time series information unified between information which identifies generating of 
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each information, or a moment of record, Or a recording device which records identification 
information which identifies the contents of information which is recorded in addition to said 
time series information according to picture information which can be obtained from said 
observing means and said therapy situation observing means, A reproduction means which 
identifies the contents of picture information recorded by said recording device by said 
identification information, and reproduces predetermined picture information, Have a displaying 
means which displays reproduced information and on a basis said recorded control information 
at least one operation of said remote operation means or said operation input means, A surgery 
support device which synchronizes said picture information with said motion control to said 
displaying means, and carries out a repeat display to it based on time series information currently 
recorded according to said recorded information at the same time it controls based on said time 
series information. 

[Claim 5]In the surgery support device according to claim 4, it has a biological information 
measurement means which measures a patient's biological information, Time series information 
unified between information which measures by said biological information measurement means, 
and identifies said generating of two or more measured information, or a moment of record, Or a 
recording device which records identification information which identifies the contents of 
information which is recorded in addition to said time series information according to biological 
information which can be acquired from said biological information measurement means, It has 
a reproduction means which reproduces predetermined biological information, and a displaying 
means which displays reproduced information, At the same time it controls at least one operation 
of said remote operation means or said operation input means based on said time series 
information based on said recorded control information further, A surgery support device which 
synchronizes said biological information with said motion control and also said 
picture-information reproducing to said displaying means, and carries out a repeat display to it 
based on time series information currently recorded according to said recorded biological 
information at the same time it carries out the repeat display of said picture information using 
said reproduction means and said displaying means. 

[Claim 6] A surgery support device which displays a situation of at least one operation of said 
remote operation means or said operation input means, or transition of operation based on said 
recorded information to a displaying means using an image or drawing in the surgery support 
device according to any one of claims 2 to 5. 
[Claim 7] A surgery support device comprising: 

An observing means which observes a therapy situation of the affected part. 
A therapy situation observing means which photos either [ at least ] a situation of operating an 
operation input means which performs directions of operation to a remote operation means 
which equips a way implement or said way implement for dealing with the affected part, and 
operates, or a situation around a patient. 
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Time series information which specifies the moment of recording a moment of generating of 
information or information outputted from said observing means and said therapy situation 
observing means and which was unified between information. 

A recording device which records identification information which identifies the contents of 
information to record according to picture information which can be obtained from said 
observing means and said therapy situation observing means, A reproduction means which 
identifies the contents of information recorded by said recording device by said identification 
information, and reproduces predetermined picture information, and a displaying means which 
displays reproduced information. 

[Claim 8] An alteration prevention means which enciphers said information to record in the 
surgery support device according to any one of claims 2 to 7 to said recording device which 
records at least one of said control information, said picture information, or said biological 
information is established, Based on information which has a reproduction means which decrypts 
said enciphered information, and was decrypted by said reproduction means, A repeat display 
repeat display surgery support device [ picture information / said / biological information / said ] 
based on said time series information based on said time series information or it controls at least 
one operation of said remote operation means or said operation input means based on said time 
series information. 

[Claim 9]A surgery support device with which it enciphers using an encryption specified key, 
and has encryption and a decoding means which decrypt enciphered information using a 
decryption specified key, said recording device has an encryption specified key, and said 
reproduction means has a decryption specified key in said alteration prevention means in the 
surgery support device according to claim 8. 

[Claim 10] A surgery support device which is an encryption permission means removable in an 
encryption specified key or said decryption specified key of said alteration prevention means in 
the surgery support device according to claim 8 or 9, or a decryption permission means and to 
constitute, 

[Claim 1 l]In the surgery support device according to any one of claims 2 to 10, establish a 
transmission and reception means and said transmission and reception means is connected so that 
an another transmission and reception means and communication are possible, and said another 
transmission and reception means, Via another recording device which can record information 
received from said transmission and reception means, another reproduction means which can 
regenerate said received information, or said another reproduction means, said received 
information is based on another displaying means in which a repeat display is possible, or said 
received information — another operation input means or another remote operation means — 
another controllable control means and ** — a surgery support device connecting with at least 
one among them. 

[Claim 12] In the surgery support device according to any one of claims 2 to 1 1, A position 
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metering device which can measure coordinates of an identifier which it has in said remote 
operation means, and said identifier in space which made one predetermined point the starting 
point, Have a data collection means which measures a positional attitude of an operator treating 
said way implement or said observing means, and by said recording device, Said time series 
information as well as said control information, said picture information, or said biological 
information is attached for information outputted from either [ at least ] a position metering 
device or a data collection means, Or in addition to said time series information, attach and 
record said identification information, and said recorded information is read by said reproduction 
means, A surgery support device displayed using a figure which expressed an on-the-spot photo 
image or shape of said remote operation means or an operator's hand for an output of said 
position metering device, or an output of a data collection means using a displaying means, or a 
figure in which transition and variation of said output are shown. 

[Claim 13] An identifier which it has in an observing means which can observe a way implement 
or the affected part which can treat the affected part, and said way implement or said observing 
means, A position metering device which can measure coordinates of said identifier in space 
which made one predetermined point the starting point, A data collection means which measures 
a positional attitude of an operator treating said way implement or said observing means, A 
recording device which records information outputted from said position metering device and 
said data collection means, Consist of a reproduction means which reads information recorded 
by said recording device, and is outputted to a displaying means, and a displaying means which 
carries out a screen display of the output from said reproduction means, and in said recording 
device. Attach time series information for grasping serial relative relation of all the information 
to record to said information to record, record on a recording medium, and in said reproduction 
means. A surgery support device which adjusts time which reproduces each information based 
on time series information of each information attached and recorded on said recorded 
information by said recording device, and updates a screen display. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for the surgery support device which was 
applied to the surgery support device, especially was provided with the recording device. 
[0002] 

[Description of the Prior Art]For grasping after the operation, the recorded video image of an 
endoscope or an operating microscope, memory of medical staffs including an operating doctor, 
etc. serve as [ what kind of operation was conducted conventionally and ] a reliance. 
[0003]Not only an endoscope image but the image filing device which records a patient's age and 
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sex, the start time which conducted endoscopy, finish time, etc. is used increasingly. 
[0004]In JP,2000-33072,A, it is indicated about the endoscope image filing system obtained with 
the image filing device in the information which acquires the information which an image filing 
device has with an endoscope apparatus, and is generated with an endoscope apparatus* 
[0005]On the other hand, computer control is made to intervene between observation instruments, 
such as a way implement and an endoscope, and the surgeon who operates it, various 
development is made about the device which operates by remote control possible, and many 
patents are exhibited. For example, in JP,61~76126,A. The angle manual operating device of the 
endoscope which controls the above-mentioned motor by arithmetic processing units to coincide 
the detection value of the potentiometer which detects the rotary place of the motor which rolls 
round the desired value given with the operation version provided in the final controlling 
element and the wire which incurvates a bend is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention]In a Prior art, in the case of the operative note by the 
camera image of an endoscope etc., a part of having projected on an image is a chisel, and what 
is grasped about parts which cannot be checked on a screen, such as outside of the range of the 
view of an image, is not taken into consideration. Therefore, it is difficult to grasp about a 
motion which the way implement touches the organization outside a view, or is pressing the 
organ, and it difficult similarly to check how the way person's hand is treating the way 
implement. About the range which cannot be checked in the pictures, it cannot but depend for 
grasp of a situation, analysis of a way implement action or the explanation to a third party, etc. 
on imagination. 

[0007] The Prior art is not taken into consideration about clarifying causal relationship about the 
condition produced on a human body by a health care intervention. That is, as a result of way 
implement operation like [ as a result of whose operating it how ] the image currently recorded 
having been made, or a way implement carrying out what kind of operation, it is difficult to 
grasp after the operation that what kind of health care intervention was made to the organ etc. 
[0008] When two or more assistants are supporting the therapy besides an operating doctor, it is 
difficult to grasp only from a picture who is operating which way implement. On the way, when 
an operating doctor and an assistant take the place, it is difficult to read in the recorded video 
image of an endoscope or a microscope from which point in time it took the place. 
[00 09] When using the device which operates a medical appliance by remote control using a 
control means, the Prior art is not taken into consideration about leaving record for a surgeon, a 
patient, etc. to grasp the therapy situation by remote control after the operation. For this reason, it 
is difficult to grasp the situation of employment of a device, the operation states of a device, a 
situation of operation, etc, after the operation. 

[0010]It is not taken into consideration about clarifying causal relationship of operation by an 
operator, and the actually produced operation. Therefore, it is difficult to identify clearly whether 
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it is a result of generating of operation which is different from operator guidance in whether the 
actually produced operation is the result of following an operator's directions correctly. Or 
grasping clearly is difficult for there being gaps [ how much ] between an operator's directions 
and the motion of a way implement which actually operates etc, 

[001 l]When using the device which operates a medical appliance by remote control using a 
control means, although examining enough how it should be operated is called for, the operation 
method of the device to a case, etc., In conventional technology, the shallow way person of 
employment experience applies a trial-and-error method during a therapy, and it is hard to say 
that it is enough taken into consideration to treatment time not being prolonged or have not 
performed nice employment. Sufficient use cannot be performed even if it records employment 
record for every device. 

[0012]When two or more images related with the same operation, a patient's biological 
information, etc. are recorded on each recording medium, it is not taken into consideration till 
grasping the time correlation between the information recorded on each recording medium. That 
is, when the phenomenon in one of the records of two or more is checked, it is not easy to grasp 
correctly the situation of the moment other recorded information on the moment the phenomenon 
occurred was found out from other recording media, and the phenomenon occurred. For this 
reason, it is difficult to perform many-sided observation and judgment of the correlation during 
two or more records, such as a cause about the causal relationship during record, and a certain 
phenomenon, grasp of a result, and a check of the signs which tell the condition and generating 
accompanying generating and it of a certain phenomenon, and the recorded phenomenon of a 
generating moment. 

[0013]It will peruse, while an observer makes the image which turns cautions go back and forth 
visually, and it is not only difficult to reproduce each record synchronously, when perusing two 
or more image records related with the same operation itself, but it is difficult to observe taking 
the synchronicity of an image, and an observer gets tired. Therefore, it is difficult for the fall of 
eyesight or attentiveness to take place, to produce the delay of the reaction time over a stimulus, 
etc., and to analyze a prolonged image correctly. 

[0014]If the medium which saved record of the operation is lost or a duplicate, edit, etc. generate 
breakage or record of the record itself and a recording medium, it will infringe on disclosure and 
privacy of personal information, or the reliability of the record [ itself], credibility, accuracy, etc. 
will fall. Although establishment of privacy protection or an information technology is called for 
socially and sufficient measure to these is demanded also in the apparatus which supports an 
operation, it is hard to say that conventional technology is enough taken into consideration about 
these. When transmitting and receiving personal information including these sick condition, 
situations of a therapy, etc. via a network, the danger that information will be revealed in the 
middle of transceiver increases. 

[0015]If the reliability of the information currently recorded, accuracy, and credibility are 
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spoiled, even if it analyzes an employment situation, therapeutic operation, etc. based on it, 
sufficient reliability, accuracy, and credibility will not be acquired to the part result. As 
mentioned above, there is various SUBJECT in a Prior art, and this invention is made in order to 
solve at least one of these SUBJECT. 
[0016] 

[Means for Solving the Problem]A remote operation means which at least one of aforementioned 
problems equips at least one side of an observing means which observes a way implement or the 
affected part which deals with the affected part, and operates according to directions from an 
operator, An operation input means an operator instructs operation to be to said remote operation 
means, and a control means which processes directions of operation inputted into said operation 
input means, and controls said remote operation means, Have a recording device which records 
control information used when controlling operation of said control means, and said control 
means, Based on control information recorded by said recording device, it is solvable with a 
surgery support device which has a function which controls at least one operation of said remote 
operation means or said operation input means. 

[00 17] An observing means in which at least one of aforementioned problems observes a therapy 
situation of the affected part, A therapy situation observing means which photos either [ at least ] 
a situation of operating an operation input means which performs directions of operation to a 
remote operation means which equips a way implement or said way implement for dealing with 
the affected part, and operates, or a situation around a patient, Time series information which 
specifies the moment of recording a moment of generating of information or information 
outputted from said observing means and said therapy situation observing means and which was 
unified between information, A recording device which records identification information which 
identifies the contents of information to record according to picture information which can be 
obtained from said observing means and said therapy situation observing means, The contents of 
information recorded by said recording device can be identified by said identification 
information, and it can solve with a surgery support device which has a reproduction means 
which reproduces predetermined picture information, and a displaying means which displays 
reproduced information. 

[001 8]Among aforementioned problems, an observing means which can observe a way 
implement or the affected part in which at least one can treat the affected part, A position 
metering device which can measure coordinates of an identifier which it has in said way 
implement or said observing means, and said identifier in space which made one predetermined 
point the starting point, A data collection means which measures a positional attitude of an 
operator treating said way implement or said observing means, A recording device which records 
information outputted from said position metering device and said data collection means, Consist 
of a reproduction means which reads information recorded by said recording device, and is 
outputted to a displaying means, and a displaying means which carries out a screen display of the 
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output from said reproduction means, and in said recording device. Attach time series 
information for grasping serial relative relation of all the information to record to said 
information to record, record on a recording medium, and in said reproduction means. It is 
solvable with a surgery support device which adjusts time which reproduces each information 
based on time series information of each information attached and recorded on said recorded 
information by said recording device, and updates a screen display. 
[0019] 

[Embodiment of the Invention] Drawin g 1 is a lineblock diagram of the surgery support device 
concerning one embodiment of this invention. Drawing 2 shows the composition of the tip part 
24 of the remote operation means 3 shown in drawing 1 . Drawing 3 shows the composition of 
the recording device. Drawing 4 shows the composition of two or more recording devices. 
Drawing 5 shows the screen constitution which displays the recorded information. 
[0020]The composition of the embodiment shown in drawing 1 is explained, 
[0021]The operation input means 2 by the operator 1 in which an operational input is possible, 
and the remote operation means 3 which can operate with the directions by which the operational 
input was carried out connect controllable via the control means 19. The control means 19, the 
therapy situation observing means 7 which observes the operator's 1 operation states, the 
observing means 5 which observes the situation of the affected part, and the biological 
information measurement means 6 which measures the patient's 4 biological information are 
connected to the recording device 8a, respectively so that signal transduction is possible. 
[0022]It constitutes from the recording device 8a so that the inputted information may be 
recorded on the recording medium 10a through the recording processing part 9 processed to a 
predetermined form and state. 

[0023]The recording device 8a lets the recording medium 10a pass, and connects it to the 
reproduction means 1 la so that transmitting information is possible. Between the displaying 
means 12a and the control means 19, the reproduction means 1 la is connected so that signal 
transduction is possible. 

[0024] Signal transduction connects the input output section which each means equips by the 
signal path using the electrical and electric equipment or light (electromagnetic waves), and is 
performed, 

[0025]Each element of the above-mentioned composition and operation are explained. 
[0026] The remote operation means 3 is a part which controls the positional attitude of the part 
which performs the patient's 4 a therapy and observation, and the function of a way implement, 
and in drawing 1, via the holding fixture 14, the supporting structure 16 is equipped with the tip 
part 24 in the positional attitude of the tip part 24 so that motion control may be possible. 
Although the supporting structure 16 is not illustrated, it has equipped a required actuator and 
sensor according to directions of the control means 19 expressed by the operator 1 or the 
following so that motion control may be possible. 
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[0027]The controllable medical manipulators 22a and 22b ( drawing 2 ) and the lens system 21 of 
the observing means 5 which can observe the affected part are bundled by freedom of operation 
with the holding fixture 14 in the positional attitude of the way implements 23 a and 23b 
(drawing 2) with which the tip part 24 can deal with the affected part, and opening and closing. 
According to the directions of operation from the control means 19 or the operator 1, the 
positional attitude of a way implement and operation of opening and closing control the actuator 
15 (drawing 1) , and are realized. Although signs that the two medical manipulators 22a and 22b 
are equipped are illustrated in drawing 2 , it can change by an operator's judgment and there is a 
case of one, and there may be a case of three or more. Or only the positional attitude of the lens 
system 21 of the observing means 5 instead of a way implement can be operated by remote 
control. Although the way implements 23a and 23b are illustrating the forceps shape constituted 
by two movable grasping parts, the shape or the kind of way implement are not restricted to this 
figure. Various way implements, such as forceps, a laser knife, the electrotome, the siphon, a 
washing pipe, a needle, elevatorium, scissors for medical use, a catheter, and a balloon catheter, 
may be used by judgment of the operator 1 who is a way person. 

[0028]The control lever 1 8 whose operation input means 2 is one of the input devices for the 
operator 1 to direct the commander of operation to the remote operation means 3, It consists of 
the user interface 17 used for a use, such as performing the setting variation of the parameter for 
controlling a motion of the operation input means 2 and the remote operation means 3, or telling 
the processing result in the control means 1 9 to the operator 1 . , Although the user interface 1 7 is 
not illustrated for details, it is electric for the operator 1 to input setting out. It is preferred to 
have the monitor as a means to display a character, a pattern, an image, etc. as the input part 
using the microphone etc. which are the button, the switch, sensor, or voice input means which is 
an optical or mechanical input means, a loudspeaker as a voice output means, etc. The control 
lever 18 of drawing 1 h as a sense-of-force sensor (not shown) as a means to detect an operational 
input, drives an actuator based on the operational input of the operator 1 who detected by the 
sense-of-force sensor, and controls the posture of the control lever 18. Although the attitude 
control of the control lever 1 8 is carried out according to an operator's input under the usual 
therapy, it is also possible to change a posture by the commander of operation from the control 
means 19. The device which provides the electric or optical signal by the button or a switch as 
operation input means 2 other than control-lever 18, Or the device which provides the output 
signal of sensors, such as a line of sight detection machine which measures sensors, such as a 
gyroscope which measures a position, speed, acceleration, etc., or the position of a look, body 
operation, etc, and a data glove, the device which provides the directions of operation with a 
sound as a signal, etc. may be used. In this case, there may also be a device without an actuator 
in the operation input means 2. The control means 19 controls at least one operation of the 
operation input means 2 and the remote operation means 3 according to setting out instructed to 
be the directions of operation inputted by the operator 1 from the user interface 17. Or instead of 
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the directions of operation inputted by the operator 1, it was outputted from the reproduction 
means 1 la, or motion control at least of one side of the operation input means 2 and the remote 
operation means 3 is carried out according to the information read from the reproduction means 
11a. Naturally the composition whose each of the operation input means 2 and the remote 
operation means 3 has the control means 19, and connects control means 19 comrades by a 
transmission and reception means like the composition which controls both the operation input 
means 2 and the remote operation means 3 by the one control means 19 is also possible. The 
recording device 8 a consists of the recording medium 10a which records the output from the 
recording processing part 9 which carries out a conversion process, and the recording processing 
part 9 on the state for recording the information inputted. The recording medium 10a has an 
easily available method by the existing art recorded using magnetism, light or electrical and 
electric equipment, etc. It may be fixed to the recording device 8a 5 or the recording medium 10a 
is desorbed. So that the recording device 8a and the reproduction means 11a may be beforehand 
constituted to the recording medium 10a by which fixing and equipping was carried out so that it 
may be accessible, and the recording medium 10a which can be desorbed can be written by two 
or more means, The recording-medium desorption means and recording-medium write means of 
the same specification may be provided in the recording device 8a and the reproduction means 
11a. 

[0029]The recording device 8a is an output from the apparatus which operated during the 
therapy, and records the information (this is henceforth called the treatment information 41) 
which shows the situation of operation of medical equipment, and a therapy during therapeutic 
operation, Ln the treatment information 41 , for example, the image which shows the situation of 
operation and the situation of a therapy which are transmitted from the therapy situation 
observing means 7, The controlled variable computed from the sensor output or sensor output of 
the operation input means 2 or the remote operation means 3 transmitted from the control means 
19, and the control-output signal 75 which consists of the voltage or the pulse outputted to each 
actuator or a sensor from the information which the operator 1 inputted into the user interface 17 
or the information on a control parameter, and the control means 19 — and, They axe an image 
near [ which is inputted from the observing means 5 ] the affected part, a patient's biological 
information transmitted from the biological information measurement means 6, etc. The 
information inputted into a recording device from the control means 1 9 as one of the treatment 
information 41 is called the control information 40, This control information 40 means a control 
variable and sensor information sufficient required in order to reproduce at least one operation of 
the operation input means 2 and the remote operation means 3. 

[0030]The recording processing part 9 consists of the treatment information falsework 43 which 
adds the time code 38 obtained from the time code dispatch part 42 which sends the time series 
data from the time used as a starting point, and the time code dispatch part 42 to the treatment 
information 41, as shown in (A) of drawing 3. In the recorded information falsework 43, if 
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needed, attachment of alignment of data, combination, division, compression, selection of a data 
requirement, and the kind identification information of data, etc. perform some among 
processings so that it may be easy to use the treatment information 41 by the reproduction means 
11a. 

[003 l]In the time code 38 which is the time series information unified between information. It is 
what shows the lapsed time from the time used as starting points, such as a control start. For 
example, when the counter inside the character string which consists of difference data from the 
starting point time by absolute time or absolute time, and the control means periodically 
generated at the predetermined intervals from starting point time, the generating frequency of a 
control loop, etc. are meant and the information on each device is recorded, it is the unified 
information which is recorded simultaneously. 

[0032]The example of the recorded information 39, 39a, and 39b saved at the recording medium 
10a is shown in drawin g 9 and drawing 10 , Drawing 9 shows the example of recorded 
information when arranging a variety of information in order of a time code and recording it. The 
patient data 64 which summarized names, such as time, a patient, an operating doctor, an 
anesthesiologist, and an assistant, condition, treatment planning, etc. in the recorded information 
39, The file header 37 which described the apparatus data 65 which specifies the device which 
serial numbers, such as the apparatus 3 used for the therapy, for example, a remote operation 
means, and the operation input means 2, etc. used is recorded on the head of a predetermined 
record section, Next, the treatment information 41 which consists of the control information 40, 
biological information, picture information, etc. is recorded with the time code 38. The file 
header 37 is recorded at the time of a beginning of mission, and except it, whenever information 
is inputted during a therapy, it continues being recorded continuously. 
[003 3] Although it may record by the method of attaching the time code 38 every treatment 
information 41, The position of information to know according to the rule for recording by 
defining the rule which specifies recording positions, such as predetermined turn, predetermined 
relative address, etc., and recording continuously also by the method of continuing and recording 
two or more treatment information 41 on the one time code 38, can be pinpointed easily. When 
the timing of a sampling which acquires each information records only the data differed and 
updated with each device, the number of the information recorded to the one time code 38 will 
differ every time code 38. In this case, the data headers 67 which specify the kind and the 
contents of each information are attached and recorded on two or more information on treatment 
information 41 each. Thereby, even if a predetermined number of information is not recorded on 
a position, required data can be specified by referring to the data headers 67. It means that the 
output of one certain sensor with which the operation input means 2 was equipped, a patient's 
pulse, etc. distinguish information each, and specifying data recognizes the contents. 
[0034]Besides the example recorded in time code 38 order like drawing 9 . the treatment 
information 41 like drawin g 10, the contents (the control information 40 and biological 
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information,) of the apparatus which outputted a data format (classification in speech 
information, character string information, sequence-of-numbers information, picture information, 
etc.)., and data, or data According to the kind of data of a classification of picture information etc., 
etc., Or the technique of creating the file group which was classified into two or more recorded 
information 39a and 39b, and was recorded according to the timing of the sampling which 
acquires information in time code 38 order, respectively, and indicating and managing the 
composition of this file group to the file header 37 is also effective. Although A and B accepted 
two and being illustrated in drawing 10 , naturally dividing and recording or more on two is also 
possible. The number of the data recorded together with the one time code 38 in one of the 
recorded information saved by classifying at this time may be plurality, if there is also a case. 
Besides the apparatus data 65 etc. which identify the patient data 64 and the used medical 
appliance to the file header 37, One or more for specifying the data content which the 
constitution data 66 of a file group in which it is shown by what kind of file organization all the 
information recorded by the recording device 8 is recorded, and the file header 37 provided for 
every recorded information manage reach data-headers 67, Operation is reproduced, or when 
reproducing a therapy situation, the link data 68 etc. to which the data headers 67 of the 
information used simultaneously were summarized are recorded, 

[0035]Not only according to one but the information to input, the composition using two or more 
recording devices may be sufficient as the recording device 8 a. In this case, as shown in drawing 
4, the unified time code 38 is distributed to each recording device (8c, 8d, 8e) from the time code 
dispatch part 42, and this time code 3 8 and treatment information 4 1 are attached and recorded in 
each recording device (8c, 8d, 8e). The time code dispatch part 42 may be formed in each 
recording device (8c, 8d, 8e), respectively. When the time code 38 is carrying out based on the 
lapsed time from a therapy start, By it being satisfactory even if the absolute time of the time 
code dispatch part 42 here has a gap, but having composition which synchronizes the time code 
dispatch part 42 of these plurality via a network etc. at the time of the beginning of using. It 
becomes possible to synchronize reproduction of each treatment information 41 also with the 
time code 38 based on absolute time. 

[003 6] The reproduction means 11a reads the information recorded on the recording medium 10a, 
restores the information to which compressive processing was performed by the recording 
processing part 9 to an available state by the control means 19 or the displaying means 12a, and 
is outputted to the displaying means 12a or the control means 19. It explains flowing into 
operation of the operation input means 2 and the remote operation means 3 using drawing 8 from 
drawing 6. 

[003 7] Drawing 6 shows the operation and data flow which are performed by the usual therapy 
operation, and drawing 7 shows the operation and data flow which control the operation input 
means 2 and the remote operation means 3 based on the control information 40 recorded during 
the therapy. Drawing 8 shows a control flow of the renewal management routine 36 of data 
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shown in drawing 7 , 

[0038]Usually, when operating the remote operation means 3 with directions by the operator's 1 
operational input, motion control of the flow as shown in drawing 6 is carried out by carrying out 
periodically. 

[003 9] When the operator 1 performs an operational input (25) first, detection (26) of an 
operational input, Operational input information and position attitude information which detected 
the positional attitude of the control lever 18 which is the operation input means 2, and the 
remote operation means 3 (29), and were detected, Based on the control parameter which directs 
the method and activity of control of operational mode etc., the operation input means 2 is got 
blocked controlled- variable 34, and the operation direction and operation amount of the control 
lever 1 8 are calculated (27). The control lever 1 8 is controlled based on the computed controlled 
variable 34, and control signals, such as voltage and a pulse, are sent to (28) and a controlled 
object. As a result, the positional attitude of the control lever 1 8 is controlled* Based on the 
information detected by the detection routine 29 of the positional attitude, and the information on 
the control parameter managed by the control-parameter management routine 32, the controlled 
variable 34 of the remote operation means 3 is computed, the remote operation means 3 is 
controlled based on (30) and this computed result (31), and a health care intervention is realized. 
[0040]Simultaneously with such control. The positional attitude data 45 detected by the 
operational input data 33 (refer to drawing 7 ) periodically detected by the operational input 
detection routine 26 or the positional attitude detection routine 29, the controlled-variable data 
34 detected by the ******** calculation routines 27 and 30, and the operator 1 set up through 
the interface 17, or, The control-output signals 75 etc. which were outputted to each actuator, a 
sensor, etc., such as a pulse and voltage, are transmitted to the recording device 8a from the 
control parameter data 35 changed by a control state, and the control means 19, and it records on 
the recording medium 10a, Even if the recording device 8 a is constituted in the same device as 
the control means 19 or the reproduction means 11a, and installed in remoteness, it is not cared 
about. Information is transmitted to the recording medium formed in remoteness, and, naturally 
the composition etc, to record are possible. That by which fixing and equipping is carried out to 
the recording device 8 a also desorbs the recording medium 10a. The record to the recording 
medium 10a is realizable by the method held using magnetism, the electrical and electric 
equipment, or light. 

[0041]Next, the operation and data flow which are controlled based on the recorded control 
information 40 are explained using drawing 7 . 

[0042]In control of drawing 6. the calculation of information which uses for control the place 
which was performing the calculation of information and the output of a signal which are used 
for control based on detected information or a calculation result based on the information 
recorded in control of drawing 7, and the output of a signal are performed. The motion control 
performed based on such record is called reappearance of operation* Reappearance of operation 
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is performed as follows, for example. 

[0043]In the recording device 8a, the operational input data 33 , the positional attitude data 45 
and the controlled- variable data 34 of the control lever 18 and the remote operation means 3, the 
control parameter data 35, the control-output signal 75, etc. which are the control information 40 
are recorded as one of the treatment information 41. 

[0044] The operational input data 33 and the control parameter data 35 which are one of the 
recorded information instead of are read by the reproduction means 1 la, [ the operating physical 
force produced by the operator's 1 operational input ] The renewal management routine 36 of 
data rewrites the operational input data 33 to predetermined timing, and so that the updated 
operating-physical-force data 33 may be the information in which the operational input was done 
by the operator 1, The controlled variable of the control lever 18 can be calculated by the 
operation input means controlled- variable calculation routine 27, (28) which controls a positional 
attitude, and the operator's 1 operation can be made in false, and operation of a therapy can be 
reproduced. 

[004 5] Or the positional attitude data 45 and the control parameter data 35 of the operation input 
means 2 are read by the reproduction means 1 la, The renewal management routine 36 of data 
rewrites the positional attitude data 45 and the control parameter data 35 to predetermined timing, 
and the updated positional attitude data 45 is made into control objectives, Referring to control 
parameter data, the controlled variable of the control lever 1 8 is calculated by the operation input 
means controlled-variable calculation routine 27, and a positional attitude is controlled (28). 
Now, the operation under therapy is reproducible. 

[0046] Or the controlled-variable data 34 and the control parameter data 35 of the control lever 
18 are read by the reproduction means 1 la, It is also possible to rewrite to predetermined timing 
to the data which read the data referred to by the renewal management routine 36 of data by the 
reproduction means 1 la, to control the positional attitude of the control lever 18 according to this 
data, and to transmit (28) and the control-output signal 75 to a controlled object. In this case, it is 
omitting reproducing the relation of the power and the controlled variable which were inputted. 
[0047] Or the control-output signal 75 is read, predetermined timing is measured by the renewal 
management routine 36 of data, data is overwritten, and voltage and a pulse are outputted to an 
actuator or a sensor from the control means 19 according to the data updated. It becomes 
possible for this to control the control lever 18 and the remote operation means 3 directly based 
on the recorded signal, and to reproduce operation. In this case, information, including the power 
in which it was inputted etc., is omitted. 

[0048] Simultaneously with reappearance of operation of the operation input means 2, it is 
possible the remote operation means 3 and for it to be also a line about reappearance of the 
operation based on recorded information. 

[0049] For example, omit a motion of the operation input means 2 and it reads the 
controlled-variable data 34 and the control parameter data 35 of the remote operation means 3 by 
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the reproduction means 1 1 a, (3 1 ) which rewrites the data referred to by the renewal management 
routine 36 of data based on this to predetermined timing, determines the controlled variable of 
the remote operation means 3, and controls the positional attitude of (30) and the remote 
operation means 3 ~ things are possible. When the operation input means 2 is not provided with 
the actuator, it becomes being the same as that of this. 

[0050] Whether reappearance of operation is carried out or both are synchronized and 
reappearance of operation is carried out should choose only one of the operation input means 2 
or the remote operation means 3 according to a user's request or the purpose. Operation of the 
operation input means 2 may be reproduced and operation of the remote operation means 3 may 
also be reproduced by the same control as under a therapy according to this reproduced operation. 
Between each control information 40, such as the operational input data 33, the positional 
attitude data 45, the controlled-variable data 34, the control parameter data 35, and the 
control-output signal 75, a computable relation exists according to the control law used for 
control of a device. The calculation under control based on such control information 40, etc. are 
checked, and it also becomes possible to check whether the predetermined control signal is 
outputted. This serves as an effective means to check that control of a device is functioning 
normally. 

[005 l]The flows of control performed by the renewal management routine 36 of data are 
explained using drawing 8 . These flows of control are carried out for all information required for 
reappearance of every control loop and operation. First, the control information 40 needed from 
the reproduction means 1 la is read (56). Next, the time code 38 of the data currently recorded 
simultaneously is read with the read control information 40, and in order to carry out the 
calibration of the time which measures this by the time code and the control means 19 from an 
operation start, such as lapsed time, it changes into the variable meaning the lapsed time from an 
operation start. This is set to timel (57). Next, the time currently measured with the control 
device is read, and it changes into the variable which means the progress time from an operation 
start like timel, and let this be the variable time2 (58). When timel is compared with time2 and 
timel has become two or more time(s), a control means updates the data used for control (60). 
When timel is smaller than time2, without updating data, it ends and drawing 8 is again repeated 
by the following control loop. 

[0052] When using the control-output signal 75 for reappearance of operation, in the renewal of 
data (60), voltage and a pulse will be outputted to a predetermined output destination change 
according to the updated data. 

[0053] The reading place of the control information 40 has [ others / in the case of being storage 
areas, such as a memory which are processed inside reproduction means 11a and stored 
temporarily in the available state, ] a case of the memory within the control means 19 which 
stores temporarily the information which was summarized and was incorporated from the 
reproduction means 1 la. A device can also be constituted so that the memory of these reading 
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places may serve as the same thing. 

[0054] When the recorded information 39 is classified and saved at some file groups, the target 
file can be searched from the information on the file header 37. It can search from a file name by 
deciding the target file name beforehand. When the treatment information 41 is saved at the 
position, a part for the address of predetermined length is moved from the time code 38, and 
information is read. Even if the turn and the position of the treatment information 41 are 
indefinite, the data headers 67 which show the contents of data can be referred to, and the target 
information can be read. Even if reading of the time code 38 and reading of a data content get 
mixed up, respectively, they are satisfactory, and when the time code 38 and data are being 
recorded as one, separation of data is considered as the time code 38 after reading. As for the 
number of the data for reproducing operation of the operation input means 2 or the remote 
operation means 3, in each device, more than the number of flexibility exists at least. In all 
information required for reappearance of recorded information, reading and the renewal of data 
of data are performed. About the updated data, the data which should be updated next is read 
from the memory of the data file which read always new data from the recording medium 10a, 
the reproduction means 1 la, or the reproduction means 11a, and comparison of the time code 38 
is stood by always so that renewal of data may be possible. 

[0055]It becomes possible to acquire the following effects by the above composition. 
[0056] Since it has a function which controls at least one operation of the remote operation means 
3 or the operation input means 2 by the control means 19 based on the recorded information 39 
which recorded the operation under therapy, the operation under operation of the remote 
operation means 3 or the operation input means 2 is reproducible. It becomes reproducible [ the 
treatment information which took the synchronization with reference to the time code 38 
attached and recorded on the treatment information 41 within the recorded information 39 ] 
based on the recorded information 39 which recorded the operation under therapy. 
[0057] Since it becomes possible to reproduce the therapeutic operation performed to into the trap 
after the operation, grasp of the check of the contents of operation and therapeutic operation — 
what kind of operation was performed or what kind of motion the way implement carried out — 
analysis, and a therapy situation can carry out to after the operation easily. 
[00 5 8] Since the reappearance of operation using a actual device is possible, a check becomes 
possible [ in the view recorded on the endoscope image ] by the motion which actually performs 
the action of the way implement in the range which cannot be checked in the pictures. Two or 
more observers can check a actual motion now visually from various angles simultaneously, and 
examination of the postoperative contents of a therapy, grasp, analysis, and explanation can carry 
out now more concretely and more effectively. 

[0059]Since operation is reproduced based on the recorded information, it becomes possible to 
also make repetition operation carry out based on the information on a certain fixed range 
according to a user's request, and observation, analysis, grasp, explanation, etc. can perform 
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important operation efficiently according to a request of those who observe operation. 
[0060] The recording medium 10a which can be desorbed is made to intervene, and even when it 
cannot be used from movement of recorded information being possible because of processings of 
the operation input means 2 or the remote operation means 3 which were actually used, such as 
sterilization, reappearance of operation is attained using the device of the same specification. 
[0061]It also becomes possible to synchronize the model of the operation input means 2 and the 
remote operation means 3 manufactured with computer graphics etc. based on the actual 
treatment information 41 reproduced by the reproduction means 1 la, and to reproduce operation. 
[0062] Since the time code 38 unified by the recording device 8a is attached and the control 
information 40 is recorded even when the operation input means 2 and the remote operation 
means 3 have the control means 19 independently, respectively, Even if there is a gap in time 
setting etc. between each control means 19, the thing which record the timing of the actually 
generated operation correctly and to do is possible for the information to record, without being 
influenced by setting out of the control means 19, etc. Also in reappearance of operation, by 
taking timing of operation based on the progress time from a control start, even if two or more 
control means exist, it becomes reproducible [ which took the time synchronization ]. This is not 
restricting to a control means and the record and reappearance of the treatment information 4 1 
which took the time synchronization between two or more medical equipment connected to a 
recorder, such as two or more measuring machine machines, are possible for it. 
[0063]Since the patient data 64 and the apparatus data 65 are recorded on the recorded 
information 39 as the file header 37, After the operation, even when using for after the operation 
the treatment information 41 on which the case where information is arranged or maintained, and 
the 3rd person were recorded, after the operation, the contents of recorded information can be 
grasped easily, and information management and information use can be performed easily. The 
data headers 67 which identify the data currently recorded in the composition of the recorded 
information recorded on into the trap, or recorded information, the link data 68 in which the 
pertinent information which needs to be simultaneously reproduced to recorded information 
utilization time is shown, etc. by what is recorded on the file header 37. Even if the information 
from which the kind and the contents of the information from which the timing of a sampling 
differs, and data differ is distributed and it records on the respectively different recorded 
information 39a and 39b, it becomes possible to perform postoperative information management 
and information use easily. The number to distribute can be made arbitrary. By thus, the thing for 
which information is managed by the file header 37 and the simple nature and pliability about 
treatment of information are improved. It becomes possible to correspond flexibly the aspect of 
the information which the composition of the medical appliance used for a therapy, a kind, an 
output form, timing of information, etc. are not restricted, and is recorded according to the 
information to record, and the operativity of postoperative use of the treatment information 4 1 
and operability can be improved further more. 
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[0064] According to the work of substituting the recorded control information 40 for the 
controlling expression etc. which were used for control as compared with mutual anew, and 
checking it. It can also check that the device is functioning normally according to a control law 
during a therapy, and, thereby, the validity of the reproduced operation or operation of the 
remote operation means 3 for the operation input means 2, and the control information 40 and 
the reproduced reliability of operation can be raised. 

[0065]Next, the observing means 5, the therapy situation observing means 7, and biological 
information measurement means 6 grade are explained using drawing 1 . The observing means 5 
shown in drawing 1 are medical devices, such as an endoscope, and are devices which provide 
the operator 1 with the situation near the affected part as picture information or graphic 
information. Drawin g 1 and drawing 2 show the example of the device which has bundled the 
lens system 21 of the endoscope together with the way implement. As shown the video 
information of the observing means 5 in a figure, while being transmitted to the Records 
Department 8 a, it is provided to an operator using the television and the exclusive monitor (not 
shown) which are one of the displaying means. As the observing means 5, if the situation near 
the affected part is observed, measuring machine machines [, such as other medical devices or 
CTs, and MRI, ], such as an operating microscope, a video microscope, and an ultrasonic probe, 
can be similarly constituted in addition to an endoscope. These are constituted according to the 
contents of a therapy. 

[0066]The therapy situation observing means 7 shown in drawing 1 is an imaging system of the 
hand which is operating it, the camera which photos the operator's 1 appearance, etc. The therapy 
situation observing means 7 may be formed in the instrument with which operating rooms, such 
as ceilings, astral lamps, etc., such as an operating room, are equipped, and may be provided in 
the operation input means 2. One or more sets of the therapy situation observing means 7, and a 
positional attitude by the therapy situation observing means 7 with which it is equipped so that 
operation is possible. Apart from the appearance of the operator 1 who operates the operation 
input means 2, the situation of the circumference of a patient can be photoed and the assistant 
who has participated in the therapy, the situation of the advancing state of a therapy, etc. can be 
observed, and it can also constitute so that it may transmit to the recording device 8a. The 
biological information measurement means 6 shown in drawing 1 measures some among the 
biological information of patients, such as an electrocardiogram, breathing, view blood blood 
pressure, noninvasive blood pressure, the saturation of oxygen in blood, body temperature, a 
pulse, and a heartbeat. While transmitting it to the recording device 8a, although the measured 
information is not illustrated, it can branch the channels of communication of information and 
can carry out an offer of information to a way person through the television and the exclusive 
monitor which are one of the displays. 

[0067]The treatment information 41 acquired by the observing means 5, the biological 
information measurement means 6, and the therapy situation observing means 7 is the recording 
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device 8a, and it is processed with the control information 40 acquired by the control means 1 9, 
or same processing is performed, and it is recorded on the recording medium 10a. 
[006 8] Drawing 5 shows the example of the screen constitution displayed by the displaying 
means 12a or the displaying means 12b by which remote installation is carried out. Details of 
remote installation will be given later. In one screen, the graph 53, the heartbeat 54, the body 
temperature 55, etc. which show the operating condition 52 acquired from the therapy situation 
observing means 7, the state 5 1 of the affected part obtained from the observing means 5, and 
transition of biological information double and display the biological information information 
which shows the present patient's condition by a numerical value or graphics. At this time, by 
updating data with reference to the time code 38 like reappearance of operation, each 
information is aligned and it reproduces. Although a heartbeat and body temperature were taken 
out with drawing 5 as an example, this should just display one of the biological information 
currently measured according to a request of those who observe. What is necessary is just to 
change according to a request of those who observe, since it is only the difference in an output 
form whether it is considered as a character string display or it is considered as graphical 
representation. Henceforth, those who look at reappearance of operation or displaying means 
will be called an observer. 

[0069]By displaying the affected part state 51, the operating condition 52, and each information 
on the biological information 53, 54, and 55 integrative, and doubling and displaying the 
reproduction timing of each information with reference to the time code 3 8 attached and 
recorded on each information. Since it becomes possible to observe the image with which both 
the state of the affected part and operation states synchronized with an observer's same view and 
the affected part state 5 1 and the operating condition 52 are always simultaneously observable, 
the input of operation and the relation of a motion of the way implement which is the result can 
be grasped easily. An affected part state and an operating condition may use and express a 
computer graphic etc. not only based on the actually photoed image but based on the actually 
photoed image. 

[0070]It becomes possible to synchronize the treatment information 41 of other devices with 
which recording intervals differ, respectively, such as the observing means 5 and the biological 
information measurement means 6, simultaneously with reappearance of the operation input 
means 2 or the remote operation means 3 of operation, and to reappear by updating the treatment 
information 41 based on the time code 38. Operation of the information reproduced by the 
display screen by this, and the operation input means 2 and the remote operation means 3, Or a 
patient's condition, change of biological information, etc. and the relation of the way implement 
operation using the operation input means 2 or the remote operation means 3 are connected 
mutually, and can be observed, and grasp, analysis, a check, the explanation to the others, etc. 
can be more concrete after the operation, and can perform the situation and operation situation of 
a therapy now after the operation effectively and easily. 
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[0071]The image of the recorded affected part situation is compared with the situation of 
reappearance of operation, and it becomes possible to specify and observe the patient's itself 
motion or a motion of the affected part, and the motion that cannot be recorded on the control 
information 40, such as relative physical relationship of the remote operation means 3. 
[0072]The control information 40, the information on the observing means 5 or the therapy 
situation observing means 7, etc. that it does not infringe on a patient's privacy from the recorded 
treatment information 4 1 are collected, It is possible, and by referring to this, it can employ 
efficiently and depend for a precedent and can also use using the operation instances to a case as 
the reference works in the case of treatment planning for realization of efficient and safe 
operation. 

[0073]Since the time code 38 unified with the image of the observing means of an endoscope etc. 
in the situation of the patient circumference, etc. is embedded and a therapy situation is recorded 
by the therapy situation observing means 7, It becomes possible for an assistant's shift etc. to 
double the situation of the circumference which can be grasped from neither an endoscope image 
nor the control information 40, and the situation where it is reflected in an endoscope image, and 
to grasp the advancing state of a therapy more correctly. 

[0074] It attaches and explains to record and reproduction in a remote place using drawing 1. As 
shown in drawing 1, the recording device 8a has equipped the transmission and reception means 
13a, and is connected to the transmission and reception means 13b and 13c provided in the place 
distant from the operation spot through the network and communication line which are built by a 
cable or radio. As for the transmission and reception means 13b, it is connected so that the 
recording device 8b and transmission and reception are possible, and the recording medium 10a 
recorded by the recording device 8a has a function recorded on another recording medium 10b. 
The transmission and reception means 13c is connected with the therapy spot and the 
reproduction means lib provided in the distant place, and the output from the reproduction 
means 1 lb is connected so that it may display by the displaying means 12b. Network connection 
also of the transmission and reception means 13b and 13c is carried out similarly, and it is 
connected so that the treatment information 41 currently recorded on the recording medium 10b 
can be displayed by the displaying means 12b. 

[0075] Since it becomes possible to transmit the recorded information 39 to the recording device 
8b installed in remoteness, or the reproduction means lib via a network, The preservation and 
management using the mass recording medium etc. which carry out batch management of the 
recorded information 39 of the recorded information 39 are enabled, the recorded information 39 
by which central control is installed and carried out to remoteness is further regenerated via a 
network, and it becomes possible to reproduce operation. 

[0076] At the same time reappearance of operation records the recorded information 39 on the 
recording medium 10a not only after the operation but into the trap, It is also possible to 
reproduce the therapeutic operation performed now using to transmit to the reproduction means 
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1 lb in which the recorded information 39 is formed by remoteness via the network, and to be 
used for a therapy, and the operation input means 2 of the same kind and the remote operation 
means 3. At this time, by observing the information on the biological information measurement 
means 6, the observing means 5, and the therapy situation observing means 7 according to 
reappearance of operation, even if an observer is in remoteness, it makes it possible to grasp 
more exactly the operation situation of a way implement, and a therapy situation including 
transition of a patient's biological information in real time. 

[0077] The specific recorded information 39 is received through the transmission and reception 
means 13b and 13c from the place which has managed the treatment information 41 after the 
operation, and it becomes possible to analyze the situation of an operation if needed or to explain 
the situation of an operation to a third party using the reproduction means 1 lb and the displaying 
means 12b. 

[0078](B) of drawing 3 shows the example of other operations about the recording processing 
part 9. Encryption processing is performed by the alteration prevention means 44, and the 
information processed by the recorded information falsework 43 is recorded on the 
after-mentioned recording media 10a. 

[0079]the method of encryption has an encryption specified key and a decryption specified key, 
for example like a public key system — it constitutes. An encryption specified key is managed by 
the recording device 8 a, and a decryption specified key is managed by the reproduction means 
11a. When recording the treatment information 41, it enciphers using an encryption specified key, 
and it records on the after-mentioned recording media, and composite-izes using a decryption 
specified key to the information recorded on the recording medium that it enciphers, at the time 
of reproduction. 

[00 80] Since the inspection of the recorded information 39 is attained only by using a specific 
reproduction means by managing each key independently and employing it by the recording 
device 8a and the reproduction means 1 la, it becomes more certain to prevent disclosure of 
personal information and infringement of privacy. 

[0081]Since it becomes difficult to encipher again in the reproduction means 1 la which does not 
have an encryption specified key, the alteration of the recorded information 39 is prevented and 
it becomes possible to improve the credibility of the recorded information 39 further. Since the 
credibility of the recorded information 39 is high, it becomes possible to improve reappearance 
of the operation based on the recorded information 39, the analysis of a therapy situation and the 
accuracy of grasp, credibility, and validity. 

[0082] When two or more recording devices 8a and reproduction means 1 la are installed in the 
institution where grouping is carried out in networks, such as between the inside of a hospital, or 
a hospital, and the mutual inspection of the recorded information 39 is permitted beforehand, 
The same encryption specified key is managed by two or more recording devices 8a, and the 
same decryption specified key is managed by two or more reproduction means 11a. The recorded 
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information 39 using the recording device 8a which manages the same encryption specified key 
by this, By which recording device 8a, even if it is, with the same decryption specified key, 
become possible record, now to decrypt and further, Are easily refreshable using the arbitrary 
reproduction means which manage the same decryption specified key for the enciphered 
recorded information 39 via a network, And in the outside facility where the mutual inspection is 
not permitted, prevention of disclosure of the recorded information 39 or personal information is 
attained, securing the convenience which can perform reproduction of information easily, since it 
becomes impossible to peruse the recorded information 39 enciphered from decryption specified 
keys differing. 

[0083] Drawing 13 is a lineblock diagram of the recording device of a surgery support device, 
and a reproduction means provided with the removable permission means which manages 
encryption and the key only for decryption. Since other components of a recording device and a 
reproduction means are the same as that of drawing 1. it omits. As shown in drawing 13 , an 
encryption specified key or a decryption specified key is made to become independent as the 
encryption permission means 73 or the decryption permission means 74, and it has composition 
which can be desorbed to the recording device 8a or the reproduction means I la. As long as an 
encryption specified key and a decryption specified key are recordable of these permission 
means, what kind of shape may be sufficient as a card shape or a form like the key of a car. An 
encryption specified key or a decryption specified key is recorded on each permission means as 
electric information or magnetic information. Or the circuit of the electrical signal and lightwave 
signal which can identify an encryption specified key or a decryption specified key is established 
in each permission means. Or shape working which means an encryption specified key or a 
decryption specified key into the portion which equips a recording device and a reproduction 
means with a permission means, such as printing and the level difference of a code, and a 
through hole, is performed. 

[0084] Suppose that these permission means are called cryptographic key hardware and 
decryption key hardware. 

[0085]The recorded information 39 attaches the time code 38 by the recorded information 
falsework 43, is processed as mentioned above, and is enciphered by the alteration prevention 
means 44. When enciphering the treatment information 41, the alteration prevention means 44 
reads the encryption specified key recorded on the cryptographic key hardware which is the 
encryption permission means 73 an electrical signal, a lightwave signal or a magnetic signal, a 
picture signal, or by recognizing the shape of a permission means with which it was equipped. It 
enciphers using the read encryption specified key, and the enciphered information is recorded on 
the recording medium 1 0a. 

[0086]The enciphered information is decrypted by the decoding means 70 of the reproduction 
means 1 la. At this time, by the same technique as reading of an encryption specified key, the 
decryption specified key recorded on the decryption key hardware which is the decryption 
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permission means 74 attached to the reproduction means 1 la is read, and the decoding means 70 
composite-izes it using the read decryption specified key. The decrypted information is the 
recorded information restoration section 71 , and the treatment information 72 which is restored 
to a state available to reappearance of information, and is restored to a predetermined device 
from the processing performed by the recorded information falsework 43 of the recording device 
8a is sent. Unless the decryption specified key currently recorded on the decryption permission 
means 74 is a thing corresponding to an encryption specified key when it enciphered, it cannot 
decrypt normally. 

[0087]The read encryption or the key only for decryption can be memorized, and the number of 
times read during a series of recording processings or regeneration can also be carried out only 
once. Or whenever it performs processing of encryption and decryption, it may be made to read 
each time. 

[0088]The information which identifies those who manage the permission means (administrator 
identification information), for example, a personal name, a serial number, etc. are added to an 
encryption specified key and a decryption specified key, and are recorded on each permission 
means. When using the encryption permission means 73 and the decryption permission means 74, 
the recorder which records the administrator identification information currently recorded on 
each permission means is formed in the recording device 8a and the reproduction means 1 la. Or 
about administrator identification information when the encryption permission means 73 is used, 
it may record on the file header of the recorded information recorded by the recording device 8 a. 
It is also easy to record use time according to administrator identification information, 
[0089]It is attaching cryptographic key hardware to the recording device 8a at the time of record 
of the recorded information 39, and record and encryption of information are attained, it is 
attaching decryption key hardware to the reproduction means 1 la at the time of reproduction of 
the recorded information 39, and the decryption and reproduction of information of it are 
attained* Because those who were permitted record and reproduction of the treatment 
information 41 manage cryptographic key hardware and decryption key hardware. Since 
management of an encryption specified key or a decryption specified key can be performed 
easily and the record and the inspection of a person which are not permitted become more 
difficult, the effect of preventing disclosure of personal information can be heightened more. 
[0090]The information which can specify those who have managed each permission means as 
the encryption permission means 73 and the decryption permission means 74 is recorded 
together with an encryption specified key or a decryption specified key, Since it can leave as 
record the information which uses each permission means, Who recorded information when and 
who can grasp when information was perused, can perform preservation and management of the 
recorded information 39 more safely, and can raise the effect of the leakage control of personal 
information. 

[0091] By what the hardware the decryption specified key which becomes this and a pair was 
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remembered to be will be used for if the cryptographic key hardware the same encryption 
specified key is remembered to be is used even if it uses the different recording devices 8 a in two 
or more therapies. Even if it uses which reproduction means, it can become possible to reproduce 
the treatment information 41, and the convenience of employment can be raised more. 
[0092] By what the cryptographic key hardware a different encryption specified key is 
remembered to be is used for even if it uses the same recording device. The group who can 
peruse this information can limit to a group with the decryption specified key corresponding to 
an encryption specified key, and can raise the convenience of management management of the 
recorded information 39 more. 

[0093]Since the recorded information 39 is enciphered and it can communicate when 
transmitting and receiving via a network, information can be prevented from being revealed to a 
third party during transmission of the recorded information 39, and it makes it possible to 
transmit and receive the information in connection with the privacy of a patient called the 
recorded information 39 safely via a network. It becomes possible for the transmission using an 
electric wave etc. to also prevent disclosure of personal information, and to perform it safely, and 
transmission and reception of the recorded information 39 become available by installing the 
transceiving equipment of an electric wave even in the remote place where network networks, 
such as an optical fiber, are not fixed. 

[0094]In transmission and reception of the recorded information 39 through a network, since it 
has high safety and the alteration after record can be prevented, it becomes possible to perform 
more safely preservation and management of the recorded information 39 using the mass 
recording medium etc. which carry out batch management of the recorded information 39. 
[0095] Drawing 1 1 shows the embodiment when using the way implement which does not have a 
control means which performs motion control. Although the transmission and reception means 
shown by drawing 1 i s omitted in drawing Lb it is possible to take the same composition. The 
identifier 63 is formed in the way implement 62. The hand of treating the operator's 1 way 
implement 62 is equipped with the data glove 61 which is a detection means about an operational 
input situation. The data glove 61 can detect resistance quantity change of a resistor, change of 
the light path length of an optical fiber, etc., for example, can detect the angle of each previous 
joint from a wrist. The therapy situation observing means 7 consists of an image processing 
means which processes the optical type which detects the coordinates of the identifier 63 or 
outputs the signal which can compute coordinates, a magnetic type, a mechanical position 
metering device or the camera that is a photographing device, and the photoed picture, and 
detects the coordinates of the identifier 63, The identifier 63 comprises the focus, such as unique 
shape where the marker and position metering device of the kind specified by a position 
metering device or an image processing means, and an image processing means can be specified, 
[0096]The biological information of the patient from the biological information measurement 
means 6, and the image of the affected part from the observing means 5, The operation 
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commander information from the data glove 61 and the coordinate information of the identifier 
63 from the therapy situation observing means 7 are inputted into the recording device 8a, and 
are changed into the state for recording the treatment information 41 by the same recording 
processing part 9 as drawing L It restores by the reproduction means 11a, and the recorded 
information is displayed on the displaying means 12a. Although it unifies and reproduces 
[ alignment ] and a variety of information is provided like drawing 5 as display information at 
this time, it displays using the computer graphic etc. which were created as the operating 
condition 52 based on the information acquired from a data glove or a position detecting means 
at this time. About reappearance of operation, based on the recorded information 39, computer 
graphics is used and the positional attitude of a way implement, a motion of an operator's hand, 
etc. are expressed. Since computer graphics creates a model based on the three dimensional 
information acquired with a data glove or an optical position metering device, it can change 
direction of the model currently displayed according to a request of those who observe, and a 
posture. Even when a control means also uses a shelf**** implement by using such composition, 
it becomes possible to acquire the same effect as composition taken by drawin g 1 . 
[0097]In the composition shown by drawing 1, the composition whose operator 1 equips the data 
glove 61 and operates the operation input means 2, the composition which has a position 
metering device and an image processing device as a therapy situation observing means for 
forming the identifier 63 in the remote operation means 3, and detecting the positional attitude of 
an identifier, etc. are possible. 

[0098]It becomes possible to record a motion of the hand of the operator who is operating the 
control lever 18 by this composition in addition to the information on a positional attitude that 
the control lever 18 operated according to the operational input. Or. [ whether the identifier 63 is 
attached to a part of a patient's body before a therapy start, and ] Or it is a part of a patient's body, 
and a characteristic part is used as the identifier 63, the positional attitude of the patient who can 
place the coordinate system of an operating room is specified, and it becomes possible during a 
therapy to measure quantitatively the relative position relation of the remote operation means 3 
with the patient 4 by detecting the identifier 63 of the remote operation means 3. 
[0099]Since the information on the positional attitude of the control lever 18 can be compared 
with the information from the data glove 61 apart from control of the operation input means 2, 
there is an effect which complements the data of the positional attitude of the control lever 18 
detected by the operation input means 2, or improves the credibility of the control information 40. 
[01 00] Since the positional attitude of the remote operation means 3 in the coordinate system of 
an operating room can be specified, arrangement of the operation input means 2 and physical 
relationship with the patient 4 can be clarified, and it becomes possible to reproduce therapeutic 
operation more correctly. 

[0101]In the shown composition, drawing 12 b y drawing 1 Two or more remote operation means 
3 and 3a, It consists of the identifiers 63 and 63 a provided in each remote operation means 3 and 
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3 a, and the therapy situation observing means 7 which can detect the coordinates of the 
identifiers 63 and 63 a, and has two or more observing means 5 and 5 a and two or more way 
implements like the tip part 24 in the tip part 24a at each remote operation if needed. About the 
portion which can be explained by drawing 1 , it is omitting by drawing 12 , 
[0102]In the therapy situation observing means 7, coordinate computation of the position of the 
identifiers 63 and 63a is carried out using image processing, or coordinates detection **** 
performs coordinate computation using the position metering device which is one of the therapy 
situation observing means 7. What can detect plurality simultaneously may be sufficient as a 
position metering device, and it may detect one identifier with one position metering device. 
When using the position metering device which detects one identifier, a position metering device 
is prepared for every remote operation means, and the coordinates of each identifier are detected. 
At this time, when a position measurement means is optical, What is necessary is to set each of 
an identifier and a position measurement means except the identifier of the remote operation 
means made applicable to measurement to the physical relationship which does not go into a 
measuring range, or to provide the cover version etc. between each identifier, and just to keep an 
unnecessary identifier from entering a measuring range. 

[01 03] Signal transduction of the coordinate information of each detected remote operation 
means 3 and 3 a is carried out to a recording device like the control information 40 etc. 
[01 04] When it is possible to take a time synchronization and to reproduce operation of two or 
more remote operation means 3 and 3 a and 3 of a remote operation means and 3 a operation are 
reproduced by this, by referring to the coordinate information of each remote operation means 3 
and 3a. It becomes possible [ the installation condition between devices ] to reappear correctly. 
[0105]Even when displaying reappearance of operation using graphic means, such as computer 
graphics, It is possible to reproduce correctly change of the relative position relation of a remote 
operation means based on the coordinate information of each remote operation means at the 
same time it controls the positional attitude of a remote operation means based on the control 
information 40. 

[01 06] Therefore, in addition to the ability to grasp correctly and easily, operation of the way 
implement under therapy or a remote operation means can be grasped now in detail and easily to 
the relative relation between a remote operation means or a way implement during a therapy. 
[01 07] Without being restricted to a kind of medical equipment, specification of data output, etc. 
which are used during a therapy by using these examples, it is possible to save the recorded 
information 39 corresponding to various situations — after the operation -- the contents of a 
therapy ~ grasp ~ things by being able to carry out now easily and more correctly than before, 
and reproducing the treatment information 41 based on the recorded information. Checking a 
therapy situation and the grade of an understanding mutually and meeting [ enable two or more 
observers to perform analysis and examination of the contents of a therapy simultaneously, or ] 
the explanation to a third party from a doctor in charge etc., etc. Secondary use of information, 
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including reproducing and providing information flexibly according to a situation etc., becomes 
possible with expression which is easy and is easy to understand. Since protection of a patient's 
privacy is simultaneously [ with the ease of use of the recorded information 39, or management 
and a maintenance ] compatible according to these effects, the practicality in the actual spot can 
be high and can raise the utility value of information. The check of control of apparatus having 
functioned normally and reappearance of the recorded information 39 can be doubled, and the 
intention of the therapy of the surgeon about the contents of a therapy can be clarified. Though 
an alteration is difficult, a system with the high convenience of employment can be provided, 
and also in cause specification etc, the effective information that credibility is high can be 
provided easily. 
[0108] 

[Effect of the Invention] According to this invention, since it is constituted as explained above, it 
becomes possible to provide a surgery support device suitable for grasp and analysis of the 
contents of therapy operation performed after the operation etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a lineblock diagram of the surgery support device of this invention. 

[Drawing 2] It is a general- view figure of the tip part of a remote operation means. 

[Drawing 3] It is an example of composition of a recording processing part. 

[Drawing 4] It is an example of composition using two or more recording devices. 

[Drawing 5] It is an example of a treatment information display screen. 

[Drawing 6] It is a figure showing the control action and data flow in a control means when 

performing normal operation. 

[Drawing 7] It is a figure showing the control action and data flow in a control means when 
reproducing operation. 

[Drawin g 8] They are flows of control which update data based on a time code. 
[Drawing 9] It is a key map of the treatment information arranged with the time code. 
[Drawing 10] It is a key map of the treatment information constituted from two or more file 
groups classified according to the kind of treatment information. 

[Drawing ll] It is a lineblock diagram when the way implement which does not perform motion 
control by a control means is used, 

[Drawing 12] It is a lineblock diagram using two or more remote operation means. 
[Drawing 13] It is a lineblock diagram with encryption and the hardware only for decryption. 
[Description of Notations] 

1 [ — Patient, ] ~ An operator, 2 » An operation input means, 3 s 3a — A remote operation means, 
4 5 5a — An observing means, 6 — A biological information measurement means, 7 Therapy 
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situation observing means, 8a, 8b, 8c, 8d, 8e ~ A recording device, 9 — A recording processing 
part, 10a, 10b - A recording medium, 1 la, 1 lb ~ A reproduction means, 12a, 12b - Displaying 
means, 13a, 13b, 13c A transmission and reception means, 14, 14a ~ A holding fixture, 15, 
15a ~ Actuator, 16 16a — The supporting structure, 17 — A user interface, 18 — Control lever, 19 

— A control means, 21 ~ A lens system, 22a, 22b — A medical manipulator, 23a, 23b — A way 
implement, 24, 24a — A tip part, 25 — Operational input operation, 26 — An 
operating-physical-force detection routine, 27 ~ Operation input means controlled- variable 
calculation routine, 28 — An operation input means control routine, 29 -- A positional attitude 
detection routine, 30 ~ Remote operation means controlled- variable calculation routine, 3 1 — A 
remote operation means control routine, 32 — Control-parameter management routine, 33 [ — 
The renewal management routine of data, 37 / — A file header, 38 / - A time code, 39, 39a, 39b / 

— Recorded information, 40 / — Control information, 41, 41a, 41b, ] Operational input data, 34 

— Controlled- variable data, 35 — Control parameter data, 36 41c ~ Treatment information, 42 — 
A time code dispatch part, 43 — Recorded information falsework, 44 ~ An alteration prevention 
means, 45 ~ Positional attitude data, 48, 49, 50 -- Recording device, 51 — An affected part state 
image, 52 » An operating condition image, 53 — The graph which shows transition of biological 
information, 54 [ » Way implement, ] — A heartbeat display, 55 — A body temperature display, 
61 - A data glove, 62 63 63a [ - Constitution data, 67 / - Data headers, 68 / - Link data, 70 / - 
A decoding means, 71 / — A recorded information restoration section, 72 / — The treatment 
information, 73 to reproduce / — An encryption permission means, 74 / — A decryption 
permission means, 75 / — Control-output signal. ] ~ An identifier, 64 ~ Patient data, 65 — 
Apparatus data, 66 



